Cell surface lipids and adhesion. III. The effects on cell adhesion of changes in plasmalemmal lipids.
The two preceding papers of this series suggest that the state of the plasmalemmal lipids affects cell adhesion. Plasmalemmal composition was altered by the experimental incorporation of fatty acids into R1 and R2 positions in the phosphatidyl components of the cell surface. In this paper we report that: (1) If the incorporation is of long chain length fatty acids (saturated) cell adhesion rises. (2) If the incorporation is of unsaturated fatty acids cell adhesion falls as the unsaturation increases. (3) Incorporation has to be extensive to produce a large change in adhesion. (4) Changes in adhesion parallel the plasmalemmal incorporation but do not follow the total cell incorporation. Item (4) argues that it is plasmalemmal and not other membrane lipids that are involved in cell adhesion. Item (3) suggests that bulk membrane properties and not some very specific grouping are involved in the effects of lipids on adhesion. The similar extents of incorporation of the various different fatty acids and the negligible amounts of lysophospholipids in the membranes of cells that have incorporated fatty acids argue that the effects are not due to differential accumulations of these lysolipids when incubations are done with different fatty acids. The changes in adhesion cannot be accounted for by changes in surface charge density since the electrophoretic mobility of the cells is unchanged by these incubations. It is suggested that these effects on adhesion due to changes in plasmalemmal lipids can be explained either in terms of the action of intermembrane van der Waals--London (electrodynamic) forces in cell adhesion or of changes in surface fluidity. These alternatives are discussed.